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[ead 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding ^ 9 The surface 1 a of the chip 1 is packaged with a 
rriold "esin 8. thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * 

» „ t Office is not responsible for any 
japan "he use of this translation, 

damages caueeu j 

, . Th is document has been translated by con.puter.So the transition may not refect the ongmal 

fSS shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim(s)] ePm i C onductor chip and abbreviation same size on the surface 

Claim 1) Pile up ^^^^^^Zconi^ the inner lead and 
ofa semiconductor *P. ^ ^^ and the front-face side of a semiconductor 
semiconductor ch.p of a l^fi^c by the l^flin^^ « fl d with the fron t face of an outer 

chip is closed by the mould resin so that it may ™£^jJ» o{ an outer lead on the closure 
lead. In the semiconductor device wh»ch f^^J^ bv hatin* reduced the thickness by the 
resin front face The ^^^^^^^^ face ,0WCr ° nC ^ lhan " 
cT£SS to an inner lead may not cross the front 

face of an outer lead. whirh also closed the gap between the 

semiconductor chip by the mould resin. adhesive* which 

between an inner lead side but between outer lead s.des. 



[Translation done.] 



NOTICES * 

„. Bt office is not responsible for any 
Japan P8 n«sed fay the use of this transletxon . 
damages causeo oy 

So ihe translation may not reflect the original 



l.This 



is document has been translated by computer. 



pSf^aw. the word which can not be translated. 



3.1n the drawings; any words are not translated 



5etaEeddesc^tjon 




[5eTaiie7De7crip^^ 

[0001) , • , • „ „;«n hHnnesl the semiconductor device with which this 

The .echnical Md » -hjch ~ ~] »<™ size and abbreviation - i, is rela.ed 

^^Jffi^SL. pW — rvi.h .be same s.ze 

[Sp.ion of d. Pnor An, AUhough ,h. LOC <Uad On, DJW™ 
Ko„ P d U c,orcb^wbicb,u™din,o,b = 

in mass DRAM Dynamic Random Access Memoo' co f . . ■ capacity has 

"slbty, .he package further ™\'™^%™^*ol^«Ls< t* "««°»" 
come .o be required. Moreover ,. . , requu d * »^*« ^Kond P * > , 

equipmen. should also b = ™"'Xn1c ca7Md on *e area which a package only has chiefly 
S^^SS^dSS^' package y ra,ber .ban i, is asked for ,h,s 

kpart of lead on .he base of a package as r «P°"° 5 <? '"is doubled and .he leadframe 22 of 
,3 P 24 5 3.A). Specifically. ~J^£*^Z«££»a *«> ">° U 

^rofasS^ 

22b is exposed to surface 25a of the m ouM««n& semiconductor chip 21 

[0004] Although the bonding w.re 24 wh.ch connerts mner ™ M fesin 25 made flat . 

needs to prepare a level difference here at ^^^^ Ms conventional example, 

the leadframe 22. 

^bU,,beSo,r ? by.,,e — 

^06] moreover - al.hough .be minimum package can be IT 

re=s 

P e.'s.nce adhesior ^^^Z^^^^ 
performed only by the inner lead s.de, although the case * here n: k ^ 
by the side of an outer lead was not enough arose on the occas.on of a mou.a 
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. . « ,o, c„ou S , . ~- ,es, n ^ .0 - acoc a -P-no a,, « 

fixation w a , h ler t C ad. , . convC ntional technology 

JgSpSiS Von, face of an ou.e, lead. 

thickness 'can be made thinner. . invention, also closing the gap between 
00% Moreover, in the semiconductor ^Z^ml Zre greatly than a semiconductor ch.p 

he end faces which form the s,ze of ™££ ^ \ semiconductor chip by the mould 

_ /" * 1 AO/1 



face of an outer lead. 

[0011] . , The eestaU of operation of the semiconductor device of this 

Embodiments of the Invention] Th gesttU oi op nrawing 1 is the cross section of CSP 
nvention is explained in detail using • ^^^^SSSmeonductor chip 1 . 
structure which carried the leadframe I o _the same s;z ^ ^ . $ arranged and • 

[0012] Near the center of surface l a whu* « *e*» J»S • surfacfi u of lnis sem.conductor 
emiconductor chip 1 is constitu *^^ e ^ c ^ , , and has inner lead 4a for connecting w ,th 
chip 1 consists of same sizes as a ^l^J^^eroal terminal. The attachment by the 
a semiconductor chip 1 . anc outc, 4b ^ as an s e ; miconductor chip l and a leadframe 4, and 
semiconductor chip 1 and the leadfr ^ve, M ttat end-fcee Icofa 
is performed through the tape 3 with double s >«® be }n agreement, 

emiconductor chip 1 and 4d of end aces ofa J adfram 4 J^.^ and has m ade it thim 
r00131 Instead of having not bent, a leadfirame > « rea f carried QUt coming 0 f the 

xlat il, inner lead 4a of a ^^^fi^^lx thinner than outer lead 4b, and the 
attachment side and opposite side 4a and the bonding pad 2 of a _ 

height of the bonding wire 9 wh> chcon* ect inner I ^ ^ ^ S)de (sur f a ce 

semiconductor chip Us made to become lo* 

4c) of outer lead 4b. . . . rp _ ilver Dlat i n g 6 was performed to the coming 

[0014] Thus, the bonding pad 2 allotted . nc* ^^Slde lower one step than surface 4c of 
section 5 of inner lead 4a which reduced thickness and ^ section 5 and a 

outer lead 4b, and silver plating 6 was ^rform d 3 h e cen ^ of 5 „ 

semiconductor chip 1 is connected b> the bonding 4c Qf ouler , ead 4b . 

low, the height of a bonding wire 9 can be , a side of a semiconductor ch.p 1 - 

[001 5] Closure by the mould resin 8 >s ^^XlmVheight as surface 4c of outer lead 4b and 
Thickness of the mould resin 8 it made into *e same ^ »gM ^ ^ ^ mQuld ^ 8> surfacc 

although inner lead 4a, a bonding wire y. eic. a 

10'01/2003 
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» f * «*' f " and ,ht semiconduc,0, chip 1 0 

Sd faces of a Wl^ ^SS^X. has prepared the leve, difference in ,hc 
[0016) Thus s.nce he ma rule *™" n ° P i uke beforc 

le ad with coming ,. does no ^St&m which ,o.aled .he semiconduoor thickness of .ip. 
Moreover, packag ■ " and , ead .. 0 r onc she e,, and since .he processmg depth 

S^ft ?:X^s d o h nTft«d » which a down se. requires is no, required of a ,ead 
portion, ir can make .hickness of a P^'«^'™": ick ,„ me „,ioned above, in order ro make 
foOH) In order. o ""^^SSS^StefaT. semiconductor chip 1. .he 
end-face 8b of .he mould re m 8 ... agr ^ iti of , hc rcsin dambar , , m , y 

jeadframe 4 "^Zg^JgZg^ cWp 1 shown with .he alternate long 
be arranged along will. tne P en P™> , _.„„._ , hc mou |d used a. .he lime of package . 
and short dash hne. as show "g^^^S aS .he appearance of a semiconduoor 
manufacture - . rretal mold, ^= '^'J^^ h 10 lhe relr .face lb side of a semiconduoor 
Z ' £5 »" "dX?°nr f "n.-face s ide of a semiconduoor chip ta addition. 4d 

e Vr„.. „r , .Mdframe 4 turns in.o a culling plane of lhe resin dambar 17. 
m^tS^SSSS nSTto*- H after a mould, and Leads 4a and 4b are separated 

TJ2S£^T^?Z&££ process iich gives a damage .o a package 
X^iiZ^t^Z^ as i, is or since i. can omi, a part and can 

K=idW^^ 

a semiconductor ch.p -- a hole large torn > g b]ed ^ fo ^ 

end-face lc of a semiconductor chip 1 is protected by the mould resin 1 1 after a resin seal. 
SnM^the package stniclure shown in drawing 1 and « ,i i not enough as 
^^S^diiJ^ by the side of outer lead 4b on the 

adhesives in case the mould of the package is earned out, a mould ™J *£^^^ 10 
delete a wraparound and a front face thinly to surface 4c of outer ead , 3 
effectively surroundings •••• to outer lead surface 4c of the mould 

with double-sided adhesives with thickness equivalent to .he tape 3 with *f eS,X " 

by the side of an inner lead interne between the sem.conductor ch.p 1 near the package 
periphery, and outer lead 4b, as shown in drawjngj . In addition, of course, it is good also as 
structure which combined drawing^ and g^-awjngj . „,,u mloh *\\ v „ 

[0022] Moreover, with the structure of drawing 1 . drawjnU and AiaunU • f ^^fected that 
Plating 7 was performed all over surface 4c of outer lead 4b. if it does so. it will be expected that 
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fcesiW— o'e^inc^ 

££^£XP* coSi'iol a sign .5 shows ,h. portion which has no, 

performed silver plating. sheathing of the solder plating 16 to 

[0023] Drawing *ows the e^mple tah cameo ^ w ^ ^ f f 

SUrfK f 4 d° 4°b of fh so t, S ] which gives a damage after a mo„,d to a package 

is only good also as adhesives. 

t° 0253 . , .• 1cin „, he wi difference was prepared in the lead by reducing the 
[Effect ^^^^^^S^ and the processing depth beyond lead ♦* ls 

rSed^re^ 

down set processing, package th.ckness can be made a mould the injury on 
leadframe was formed a little more ^^^^^J^ 0 rt t since it was made 
the semiconductor chip by metal mold ^^^^^^^^ chip placed also 

kssekss su^"^ - - ° f - outer iead can 

be prevented, and surface shaving *"* is not required. 
[Translation done.] 
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[Drawing U 
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[Drawing 31 
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Drawing 51 
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[Drawing 6 ] 
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iTITLE OF THE INVENTION] 

Semiconductor Device 

rCLAIMSj 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip. and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip i„ such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 

the surface of the inner lead is -v, 

° ls lower than the surface of 

the outer lead by one step. 



2. The semiconductor device in accordance with claim 
1, wherein the sire of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 



3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially equal in sire to a semiconductor chip 
packaged therein. 

[DESCRIPTION OF THE PRIOR ART] 

In DRAMs (Dynamic Random Access Memories) having a 
large capacity, an LOC (Lead On Chip) structure is mainly 



used which is capable of allowing . semiconductor chip 
having a la rge size to be packaged i„ a relatively small 
package, i„ order to meet a requirement of high-density 
mounting. „ owever , the recent ^ ^ increased 

capacity has resulted in a requirement of compact 
semiconductor packages having a size reduced to a chip size 
level. Similarly, semiconductor packages for electronic 
appliances such as facsimile machines, personal computers. 
IC cards, and the like has been required to have a more 
compact structure in pace with the recent trend of those 
electronic a P pl iances toward . compactness> Furtherinore> 
such a compactness of a semiconductor package have been 
required with regerd to not only the erea occupied by the 
semiconductor package, but also the thickness of the 
semiconductor package. 

in order to meet such requirements, a semiconductor 
device has been proposed which is called a «CSP (Chip Scale 
Package," ( Japanese Patent LaiQ . open p^^.- ^ 
6-132453). ln 8uch a csp package> ^ partiany 

exposed at the lower surface of the package. Referring to 
F>9. 7 illustrating a detail structure of chis CSP 

package, a lead frame 22 havinn -v, 

navang the same size as that of a 

semiconductor chip 21 is bonded tn t K. 

aea to th « wiring surface of 
the semiconductor chip 21 t K.. 

P «. that is. the surface 21a. in 

such a fashion that their corr.. 

ear corresponamg edges are aligned 
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with each other. M „. of „ adhMive ^ ^ 
22. of th. 2e.a f rM « 22 „. conn . cted ^ ^ 

chip 21 by „*.„. of bondi„ 9 wire. 24 . :n thi . ^ 

.ncp.uj.tin3 p roce ,. c .„ ied out Ming t re>in 

25. I„ this encspsul.tino proce „, the 6enicenductor cMp 
21 i. enc.psul.ted by the roldin9 re - in Js n ^ pertjen 
tow«d it « , urfice Jla chereby cauc . n3 ^ ^ 

•«h outer lMd „ b to be expMed M eurf f ^ 

molding resin 25. 

m this «... lt i6 necessary to provi<je m stepped 
ie.d structure i„ order to p „ vent ^ ^ ^ 

•"vino to connact th . imer ^ ^ semicendu=ter 

Chip 2i fro* being prMruded ^ surfwe ^ ^ c ^ 

"•in 2S « ush wlth t „. aur£acas ^ euter ^ 

22b. To this .„ d . ln thi . conva „ ciOTal examplei 

7 " iS SUbj «" d « • °°™i„ g process ao th . t 
each inner lead 22* i 

22* is lower than an associated one of the 
outer leads 22c by one step. 

{SUBJECT MATTERS TO BE SOLVED BV THE XKVE*TIO NJ 

techn^ aCCOrdanCC ab ° Ve menti ° ned 

c hi TT' COmPaCtnCSS ° £ ' package can he 

e hleVed ~ " - -e area occupied by the 

semaconductor package, but also th k- 

m * also the thickness of the 

semaconductor package. „ oweve . fi . 

owev e-. since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip 1 has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. i„ this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the ' above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
preventing its semiconductor chip from beang damaged during 
an encapsulating process using a molding resin. Another 
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object of th. invention is to provide , semiconducto . 
devic. having a structure capable of elim . nac . ng a 
requirement for it. outer lead surface to be .haved off 
•fter an encapsulating process. 

.(MEANS FOR SOLVING THE SUBJECT HATTERS) 

The present invention provid mioonductor device 

ino2udin 9 a semiconductor chip, . lead frame h.vin 9 a sit. 
substantially equal to that of the semiconductor chip, the 
lead frame being bonded to a surface of th, s.miconducco- 
=hiP by an adhesive layer interposed therebetween under th, 
condition in „ hich th . lead ^ ±> overlappad ^ ^ 

..mioonductor chip, bonding wire, adapted to bond inner 
lead, included in th. le.d frame to the ..mioonductor chip 
"0 . resin encapsulate adapted to encapsulate a region 
toward th. surfac. of th. semiconductor chip in such a 
*..hion that it ha. . eurf . ce £lus „ „ ieh . surface ^ ^ 
- outer l..d. lneaud « d ln che ^ ^ J ^ ^ 

■ -rfac. of th. out.r l.ad . t th. surfac. of th. r.sin 
•ncpsulat.. wh.r.i„ each of th. inner leads bas a reduced 
«"c k „ess « a surface thereof 4 „ such . fasnio „ ^ ^ 
ending ttir . connected co th> inner nK ^ 

beyond th. surface of an as.ociat.d on. of the out.r leads. 

whereby the surface of the i„ n , r , ^ , 

6 anner le *<* is lower than the 
surface of the outer lead by one step. 



10 



15 



20 



25 



in the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chap. i„ this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip in an overlapped state. 
Accordingly, it ia p088ible to ef£ectively prevent ^ 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. i„ this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

(PREFERRED EMBODIMENTS OF THE INVENTION] 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. i i8 a cross-sectional view 
illustrating a CSP structure in which a lead frame «' having 
the same size of a semiconductor chip i is bonded to the 
semiconductor chip l. 

The semiconductor chip i is provided at its wiring 
surface, namely, a surface la. with bonding pads 2. These 

bonding pads 2 are arranqed in ... 

angea i n the vicinity of the central 

Portion of the surface i a tk-> i j , 

The lead frame 4, which is 
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attached to the surface la of the semiconductor chip i, has 
the same sire as that of the semiconductor chip i. The 
lead frame 4 includes inner leads 4a adapted to come into 
contact with the semiconductor chip i, and outer leadfi <b 
each serving as an external terminal. The attachment 
between the semiconductor chip i and lead frame 4 is 
achieved by overlapping the semiconductor chip 1 and lead 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip i is aligned with an 
associated one of end surfaces 4d of the lead frame 4, and 
interposing a double-sided adhesive t ape 3 between the 
overlapped semiconductor chip i and lead f rame , # 

The lead frame 4 has a structure not bent, but having 
a reduced thickness at a desired portion thereof. That is 
each in „er lead 4a has a coining portion 5 having a 
thinness less than that of an associated one of the outer 
leads 4b. The coining portion 5 is formed by coining a 
-face of the inner lead 4. opposite to the bonding 

surface of the inner lead 4a that 

tnat is, a surface 4c. 
Accordingly, bonding wires 9 uh ,vw 

g wares 9, which connect the inner leads 

«• to bonding pads 2 cf the semiconducter ^ i 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 
iead 4b, that is, the surface 4c. 

for the coining portion s «f w . 

» F^irtion 5 of each anner 1 ad <a 
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arranged' at a level lower than the surface 4 c of the 
associated outer lead 4b by virtue of the above mentioned 
thickness reduction, a silver plating process is conducted 
to form a silver plating film 6 . The coining portions g 
formed with the silver plating films 6 are connected with 
the bonding pads 2 arranged near the central portion of the 
semiconductor chip i by means of the bonding ^ ^ 
respectively. since each coining portion 5 is arranged at 
a' level lower than the surface 4c of the associated outer 
lead 4b by one step, the associated bonding wire 9 can be 
controlled to have a height lower than the surface 4c of 
the outer lead 4b. 

An encapsulating process using a molding resin is 
conducted at a region toward the surface aa of the 
semiconductor chip lt thereby forming a resin encapsulate 
8- The thickness of the resin encapsulate 6 is determined 
» such a fashion that the resin encapsulate 8 is flush 
with the surfaces 4c of the outer leads 4b at its s'urface 
The inner leads 4a and bonding wires 9 are 
encapsulated by the resin encapsulate e so that they are 
Protected. The surfaces 4c of ^ ^ ^ ^ ^ 

exposed at the surface 8a of the resin encapsulate 8. Xn 
order to reduce the area of the package while reducing the 

thickness of the package. the 

» tne resin encapsulate 8 is 

Prevented from extending beyond »ieh 

* '° each end surface 4d of the 
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lead frame 4, ..ch end surface le »e .1. 

™ suriace lc of the semiconductor chip 

le. and the surface lb of the semiconductor chip i. 

«■>« the semiconductor pack.o. configured ., 
mentioned above ha. a stepped lead structure formed usin s a 
coining process, it i. unnecessary for it. lead frame to be 
*— «. T h. semiconductor pact.,, has a thieves, 
corresponds to the sum of the thickness of th. 
semiconductor chip, the thickness of the doubl.-sid.d 
adhesive tape, and the thickness of on. lead sheet. The 
thickness of the semiconductor p.ck. 9 e can be minima 
because the lead portion of th. semiconductor pack... 
involve, no machinin g depth. corr.spondi„ 9 to at least two 
times th. l.. d thickn.ss. required in a down-s.t structur.. 

th. fabrication of th. .bov. mentioned 
aamiconductor pack.,., th. l..d frame < used to fabricate 
the semiconductor p.ck. g e is arr.„ s ed with respect to th. 
semiconductor chip i ln euch . f . shion ^ ^ ^ ^ 
>»r. 1, „ lons the p . rlpheMl edge; ^ 

semiconductor chip l indicated by dotted line, in 

so as to align each end surface bk nf ..w 

suriace 8b of the resin encapsulate 

8 with the associated end surface lc of -h 

" lc of the semiconductor 
1. The mold used i„ the fabrication of the 
••miconductor p.ek. 9 e has a sit. substantially e,u.l to th. 

s "e of the semiconductor chip i T h. 

P a " The resin encapsulate e 
" molded only at a region toward th. 

toward the surface la of the 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Each resin . 
dam bar 17 is cut along the associated end surface <d of 
the lead frame 4. 

After molding, the resin d .m bare „ are m £rQm ^ 
"Old. thereby .chieving . separation of the le.de <. . nd 
*». It i. desirable thet. prior to the cutting of the 
resin d.„ bars 17. a silver plating turn 7 providing . good 
flewabilicy of solder is forced on the surfaces 4c of the 
outer leads <b exposed at the surface e. of the resin 
encapsulate .. Th . f option of the silver plating m „ , 
"»y be conducted simultaneously with the formation of the 
«"ver plating M . 6 on th. coining portions 5 of th. 
inner l.ads <e. In thls c .«. it ^ ^ 

*n external solder plating process for th. surface of th. 
outer l..ds <b. Accordingly, it is possible to reduce th. 
«•«.. Also. th.r. is .„ . dvantage ln that number et 

process... which may demeg. the pechage efcer th. 
• completion of th. molding process, is reduced. 

In eccordanc. with the fabrication method according 
" the present invention, it is po„ ibl . ^ ^ 

fabrication process for UK lead £r .„. s and th . resi „ 
~"ing process .ssoci.t.d therewith .s th.y ,r. or whil. 
P«ti.lly .liminating th.m. Th.r.for.. it is possible to 
°»'«n a packa9e h . vi „ s , cemp(>cc 
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structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip 1 has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip 1. This is because the package ' has the same size as 
the semiconductor chip a at its molding region. Such a 
problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip i. where the lead frame < is fabricated to have a 
size slightly larger than that of the semiconductor chip l, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame <, the mold does 
not come into contact with the end surfaces lc of the 
semiconductor chip a even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
Prevent the semiconductor chip i f rom being .- dama9 , d . 
Although there is a gap C defined between each end surface 
<d of the lead frame 4 and the associated end surface lc of 
the semiconductor chip 1. this gap G is £m#d ^ ^ 
molding resin n during the formation of the resin 
encapsulate 8. Thus. the end surfaces lc of the 

semiconductor chip l are protend w 

Protected by the mold resin 11 

after the formation of the resin 

iresin encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Figs. 1 and 3, if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4 c of the outer 
leads 4b. In this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ouuer lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. 1, 3 or 4, this may inevitably result 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating film, as indicated by the reference numeral 14 in 
Fig. 5. In this case, there is an advantage in regard to 
costs. The reference numeral as denotes an area plated 
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with no silver plating film. 

Fig. 6 illustrates an example in which a solder, 
plating film 16 is formed on the surface 4c of each outer 
lead 4b. As described above, the formation of the solder 
Plating film on the surface of the outer lead 4b inevitably 
involves an increase in the number of processes damaging 
the package, of course, this is not avoided in the presenc 
invention. 

In the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thickness 
of 0.1S mm. Also, the double-sided adhesive tape has a 
total thickness of o.os mm. The inner leads were subjected 
to a coining process to have coining portions having a 
thickness of 0.075 mm. Although the coining process was 
used as a method for reducing the thickness of the inner 
leads, a half -etching process may be used. Although the 
double-sided adhesive tape was used as a means for 
attaching the semiconductor chip to the lead frame, an 
adhesive may be simply used. 

(EFFECTS OF THE INVENTION] 

lead «««Sn: C ^v55 e S h : PreSe " C a stepped 

of each i^Tr let/ Itttt^J Action in the thickness 
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^.'dC^tJ^p^^P^}- in accordance 
produce a semicondSci^wkaal Win- i8 P ? MiMe to 
Since the lead frame has 1 *ll e 52?/ f CdUCed thi <*ness. 

of the semiconductor cWp ?f a"?L "fi^*"* t0 the 8urface 
leads. Accordingly i? f. „* l8 ° ap * l4ed *© the outer ' 
outer lead surfa?« to ahave off the 
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